States support numerous at-risk species. Many of these species have the potential to cause severe training restrictions in the future. To avoid the loss of training capacity, a proactive strategy for species conservation across the range must be developed.
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Introduction
A number of key Army installations in the southeastern United States support numerous at-risk species. Many of these species are listed at various risk levels by the states, and some are federally listed as threatened. Although these species are not currently causing significant training restrictions, they clearly have the potential to cause severe training restrictions in the future, especially if they progress to being listed. To avoid the loss of training capacity, a proactive strategy for species conservation across the range must be developed before such crises develop.
The gopher tortoise (Gopherus polyphemus) may be the most prominent and most widely distributed of these at-risk species in the Southeast. In the case of the tortoise, a proactive strategy will require a basic understanding of its current abundance and distribution, better understanding of its habitat requirements, development of population viability analysis methods, agreement among regulators and land managers on population goals, and methods to efficiently monitor gopher tortoise populations over time with regard to the established population goals.
Species background and significance to the Army
Gopher tortoises occur naturally in the upland sandy region of the Southeast across portions of six states (Louisiana, Mississippi, Alabama, Georgia, South Carolina, and Florida-see Figure 1 ). The original distribution was associated with open pine forests, especially the longleaf pine (Pinus palustris), where friable soils allowed construction of the tortoise burrows. The tortoise is now restricted at the edges of its distribution in South Carolina and Louisiana to only one or two counties/parishes. Large populations are found in Mississippi, Alabama, Georgia, and Florida. The gopher tortoise is a keystone species within its habitat. More than 330 vertebrate and invertebrate species have been documented as burrow commensals (Burke 1989) . Common associates in many parts of the gopher tortoise's range include other rare species such as eastern indigo snake (Drymarchon couperi) and gopher frog (Rana capito). Sharing portions of its original habitat are the at-risk plant species sandhill chaffhead (Carphephorus beliidifolius) and sandhill gay-feather (Liatris secunda). Populations are declining throughout the species' distribution. Auffenberg and Franz (1982) estimated that in the past 100 years gopher tortoise populations have declined by 80 percent. This significant decline contributed to the species being listed by the U. S. Fish and Wildlife Service (FWS) as "Threatened" in the western portion of the range (Louisiana, Mississippi, and west of the Tombigbee and Mobile Rivers in Alabama; Federal Register, July 7, 1987) . A petition to list it as threatened in the remainder of the range was received by the U.S. Fish and Wildlife Service in January 2006 (Save Our Big Scrub, 2006) . Throughout their range, exclusion of fire or ineffective burning has transformed open upland habitat into dense mixed hardwood forests that are no longer suitable for gopher tortoises. They now often inhabit disturbed areas that are cleared and maintained as some mix of grasses and forbs, usually through mowing. On military bases, gopher tortoises often locate their burrows in areas that are maintained for training (e.g., firing points, ranges, and margins of airstrips). Military installations support some of largest remaining populations both in the listed and in the unlisted range. In the listed range, Camp Shelby, MS, and the adjoining De Soto National Forest provide habitat for the largest listed population. Installations in the unlisted range hosting gopher tortoise populations include: Fort Rucker, AL; Forts Benning, Stewart, and Gordon, and Moody Air Force Base (AFB) in GA, and Eglin AFB and Camp Blanding, FL. Presence of this species on Department of Defense (DoD) installations is already causing training restrictions (both in the unlisted and listed range), and if listing is extended to the eastern population, training restrictions at such key installations as Fort Benning (which has more than 8,000 recorded gopher tortoises borrows scattered across the installation) could be severe.
For these reasons, it is critical that DoD both understand the effects of its training activities on the gopher tortoise, and partner with other land management entities throughout the region to take necessary actions to preclude listing of the species in the easternmost portion of its range.
Objective
The objective of this effort is to develop an understanding of the current species abundance and geographical distribution to use as a basis for tracking the status of population declines or increases throughout ensuing conservation efforts. The result of this research will provide a consistent data set of information that has been quality checked to achieve the highest possible standard of rigor and currency. The dataset will be available to all who wish to participate in this conservation effort.
Sharing geographic information system (GIS) data between political and managerial boundaries will give a more holistic perspective of conservation management efforts within the eastern range of the gopher tortoise. It is hoped that the approach used to collect and organize this GIS data will enable careful management of the gopher tortoise and other rare, threatened, and/or endangered species within the region. Continued use and maintenance of the Existing Data database will expand cooperative management efforts and initiate increased exchange of relevant data. Increasing exchange of this data in the future will also prompt the need to better organize information on management efforts and projects. With limited managerial resources, the cooperative use of this regional GIS database for the gopher tortoise will help to increase efficiency and success of management goals and objectives on small and large spatial scales.
Approach
Data were collected from academic, national, state, and local sources. All data were captured in tabular or GIS vector and raster formats. Data received at the U.S. Army Engineer Research and Development Center Construction Engineering Research Laboratory were entered into spatial data layers as appropriate, and appended with quality-checked metadata to describe the dataset. This dataset along with a copy of this report will be available on CD or DVD for distribution to the public.
Mode of technology transfer
This report will be made accessible through the World Wide Web (WWW) at URL: http://www.cecer.army.mil.
The CD or DVD can be acquired with an e-mail request to William D. Meyer at William.D.Meyer@erdc.usace.army.mil.
Description of Data
The gopher tortoise GIS database collected during this research contains major information related to the entire home range of the gopher tortoise. Geographic areas identified as significant were the result of a thorough literature review of the species along with interviews of scientists, conservation professionals, and citizen volunteers. Data collection was organized by state and county. Most data collected came from public informational sources. Where available the following types of data were collected: Each state and county has varying types of data. All of these data can be viewed from various scales, including regional, state, and county levels. All states within the gopher tortoise eastern range have GIS databases that contain useful data at state and county scales. Also non-government organizations (NGOs) and state universities served as sources of GIS data. Some overlap occurs between state and Federal GIS data files, which may explain redundancy or slight differences in the data. Depending on the area of interest, using federal, state, university, and NGO data, or a combination of sources, may be most helpful.
The first table in the Appendix depicts all of the existing GIS data related to the eastern range of the gopher tortoise. The data are organized based on source of origin: Federal, state, NGO, or university. Following the GIS organizational chart is another table depicting all of the counties within the eastern gopher tortoise range. The last tables are Federal and state data, which organize existing data within the following subtopics: data type, description, source, and date acquired. All GIS data are accompanied by metadata, which have been compiled into ArcCatalog.
Methods
All data collected were based on the extent of gopher tortoise habitat defined by the map Gopher Tortoise Regional Habitat (Figure 1 ). Any physiographic, ecological, and socio-cultural data believed to be relevant to gopher tortoise habitat were collected. Federal GIS databases were reviewed for large-scale information. These data usually included regional, state, and county data. Small-scale data were reviewed from state GIS clearinghouses, NGOs, and universities. State-and county-based data were normally acquired from these sources.
The projected and geographic coordinate systems used included the following:
a. World Geodetic System (WGS84) and b. North American Datum (NAD) 1983 2. Projected: a. Albers Equal Area (regional projection for areas wider than tall), b. Lambert Conic Conformal (state resolution), and c. Universal Transverse Mercator (UTM). The eastern portion of the gopher tortoise range covers three UTM zones (15, 16, and 17) .
GIS data layers collected with older projections were updated to WGS84 when possible. Metadata for all GIS data were reviewed and cataloged in ArcCatalog. Most data acquired were accompanied with sufficient metadata, but some data had incomplete metadata files. Any GIS data with missing metadata were updated with required metadata entries if available from the data source(s).
Additional data and ideas were gathered from review of previous research projects about the gopher tortoise and individual state wildlife conservation management plans.
Conclusion
The aim of this report was to document knowledge contained in the official record. It was not intended as a comment to any notable degree on the completeness or interpretation of those records. However, it did become self-evident that some of the data may be incomplete or misleading. Gopher tortoise data organized by state Figure A1 . Gopher tortoise Alabama habitat map. Integrates and connects existing conservation areas and currently unprotected areas of high ecological significance, and this information can be used in concert with other information on conservation priorities to develop a more integrated regional landscape protection strategy Polygon data layer for public (and some private) lands that the Florida Natural Areas Inventory (FNAI) has identified as having natural resource value and that are being managed at least partially for conservation purposes. Integrates and connects existing conservation areas and currently unprotected areas of high ecological significance, and this information can be used in concert with other information on conservation priorities to develop a more integrated regional landscape protection strategy Integrates and connects existing conservation areas and currently unprotected areas of high ecological significance, and this information can be used in concert with other information on conservation priorities to develop a more integrated regional landscape protection strategy Integrates and connects existing conservation areas and currently unprotected areas of high ecological significance, and this information can be used in concert with other information on conservation priorities to develop a more integrated regional landscape protection strategy Integrates and connects existing conservation areas and currently unprotected areas of high ecological significance, and this information can be used in concert with other information on conservation priorities to develop a more integrated regional landscape protection strategy 
